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osting by EAbstract Objective: To determine the prevalence and clinical impact of murmurs detected during
routine physical examination in neonates.
Methods: In a 4 years retrospective study, 6333 healthy newborn babies were screened for the pres-
ence of a heart murmur during routine neonatal physical examination. Prematures or those who
were admitted to neonatal intensive care unit or any neonate with a risk factor that is known to
be associated with increased incidence of congenital heart disease were excluded from the study.
All those with murmurs underwent echocardiography examination and color Doppler study.
Results: Murmurs were detected in 87 neonate (1.37%) of whom 37 (42.5%) had a structural car-
diac malformation. Ventricular septal defect (62%) was the most common diagnosis, followed by
atrial septal defect, pulmonary stenosis and patent ductus arteriosus.
Conclusion: The prevalence of heart murmur was 13.7 per 1000 neonate. If a murmur is heard there
is a (42.5%) chance of their being underlying structural defects. Therefore, detection of a murmur
should prompt early referral for investigation and diagnosis or appropriate family reassurance.
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lsevier1. Introduction
Heart murmurs are the most common reason for referral to the
pediatric cardiologist. In children, approximately 50–70% of
these murmurs are clinically insigniﬁcant (Newburger et al.,
1983; Rajakumar et al., 1999). The reported prevalence of
heart murmurs in neonates varies from 0.6% to 77.4%. Most
of this reports come from early studies, predating echocardiog-
raphy and interventional cardiology which has improved the
accuracy of diagnosis of congenital heart disease (Richard
et al., 1955; Benson et al., 1961; Ainsworth et al., 1999). About
half of these murmurs in the neonates are due to an underlying
cardiovascular malformation (Wren et al., 1999). The incidence
of congenital heart disease (CHD) varies from about 4/1000 to
50/1000 live births (Hoffman and Kaplan, 2002). This wide
Table 1 Type of congenital heart disease.
Lesion Number
Ventricular septal defect 23
Atrial septal defect 5
Patent ductus arteriosus 3
Pulmonary stenosis 3
Pulmonary atresia 1
Aortic stenosis 1
Hypertrophic cardiomyopathy 1
Totals 37
26 A.A. Lardhivariation is primarily due to variations in the ability to detect
trivial lesions, notably small muscular ventricular septal defects
(VSD) that usually close in infancy (Roguin et al., 1995).
This retrospective study is conducted to determine the prev-
alence and signiﬁcance of murmur detected during routine
neonatal examination.
2. Patients and methods
All neonates born in King Fahd Hospital of the University at
Al-Khobar, Eastern Province of Saudi Arabia between
January 2005 and December 2008 were screened for the
presence of cardiac murmur. The clinical examination was
carried out by pediatric residents within 24 h of delivery.
Pediatric residents had received standard training in neonatal
examination as a part of their residency training program.
All those who were admitted in Nursery Intensive Care Unit
(NICU) or prematures (<37 weeks of gestational age), or
any neonate with a risk factor that is known to be associated
with increased incidence of congenital heart disease were ex-
cluded from analysis as their examination was not routine.
All those with murmurs underwent echocardiography exami-
nation which permitted accurate anatomical diagnosis.
3. Results
During the study period, 7386 were live born at the hospital.
Of these 1053 were admitted in neonatal intensive care unit
(Fig. 1). Total of 6333 healthy newborn babies were screened
for the presence of a murmur during routine neonatal
examination.
Murmurs were detected in (87) babies (1.37%). Echocardi-
ography and Doppler study conﬁrmed a cardiac malformation
in 37 (42.5%), 24 had an insigniﬁcant structural heart lesion,
i.e., physiological variant that would account for a murmur
such as (patent foramen ovale, small patent ductus arteriosus,
mild peripheral pulmonary stenosis) and 20 had structurally
normal hearts. Ventricular septal defect was diagnosed in 23
babies, atrial septal defect in 5, patent ductus arteriosus in 3,1053 Admissions to 
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Figure 1 Flow diagram showing total live birpulmonary stenosis in 3, and pulmonary atresia, aortic steno-
sis, hypertrophic cardiomyopathy one each (Table 1).4. Discussion
Detection of a cardiac murmur on physical examination may
be a clue to the presence of an underlying heart disease partic-
ularly in asymptomatic children. Auscultation is, therefore, an
integral part of a standard neonatal physical examination
(Hall, 1996).
The prevalence of murmur was 13.7 per 1000 of normal
neonates during the period of study. The reported prevalence
of heart murmur in neonate varies from 6/1000 to 770/1000.
This variations may be due to the examiner’s skills and experi-
ence, the timing and frequency of examination, the conditions
under which examination takes place and the size of popula-
tion studied (Ainsworth et al., 1999).
In this study 42.5% of babies with heart murmur had struc-
tural cardiac malformation. Most importantly, 5.4% of neo-
nates required early cardiac intervention before they became
symptomatic. This fact shows the importance of early detec-
tion and, therefore, early referral for a comprehensive cardiol-
ogy assessment (Silove, 1994).
The birth prevalence (total live birth) of congenital heart
disease diagnosed in neonates in this study was 13.2 per 1000333 New Born Examination 
37 CHD 
e Birth 
6296 Normal 
th and number of congenital heart disease.
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and Jain, 2005; Rivera et al., 2007), this ﬁgure is higher than
in most early studies (Mitchell et al., 1971; Ferecz et al.,
1985). This may be explained by the high prevalence of small
muscular ventricular septal defects detected by easy available
echocardiogram.
Ventricular septal defect was diagnosed in 23 babies (62%).
Most of these defects were small and in the muscular portion
of the interventricular septum. Several studies using echo-
Doppler cardiogram has shown a high prevalence of muscular
ventricular septal defects in neonates (Roguin et al., 1995;
Hiraishi et al., 1992; Wren et al., 2000). Most of these patients
are asymptomatic and majority of these defects were small and
close spontaneously.
In conclusion, this study has shown that a prevalence of
murmurs of 13.7 per 1000 babies undergoing routine neonatal
examination. Forty-three per cent of murmurs were due to
underlying cardiac malformation.
About 5% of these malformation were serious enough that
required early cardiac intervention. Babies with murmurs
should be referred for early cardiology evaluation which will
result either in a deﬁnitive diagnosis of congenital heart disease
or in authoritative reassurance of normal cardiac anatomy and
function.
References
Ainsworth, S.B., Wyllie, J.P., Wren, C., 1999. Prevalence and clinical
signiﬁcance of cardiac murmur in neonates. Arch. Dis. Child. 80,
F43–F45.
Bansal, M., Jain, H., 2005. Cardiac murmur in neonates. Indian
Pediatr. 42, 397–398.
Benson, P.F., Bonham-Carter, R.E., Smellie, J.M., 1961. Transient
and intermittent murmurs in newborn infants. Lancet i, 627–630.
Ferecz, C., Rubin, J.D., McCarter, R.J., Brenner, J.I., Neill, C.A.,
Perry, L.W., 1985. Congenital heart disease: prevalence at livebirth. The Baltimor-Washingto infant study. Am. J. Epidemiol.
121, 31–36.
Hall, D.M.B. (Ed.), 1996. Health for All Children. Report of the Third
Joint Working Party on Child Health Surveillance. Oxford
University Press, Oxford.
Hiraishi, S., Agata, Y., Nowatari, M., Oguchi, K., Misawa, H.,
Hirota, H., et al., 1992. Incidence and natural course of trabecular
ventricular septal defect: two dimensional echocardiography and
color Doppler ﬂow imaging study. J. Pediatr. 120, 409–415.
Hoffman, J.I., Kaplan, S., 2002. The incidence of congenital heart
disease. J. Am. Cardiol. 39, 1890–1900.
Mitchell, S.C., Korones, S.B., Berendes, H.W., 1971. Congenital heart
disease in 56, 109 births. Incidence and natural history. Circulation
43, 323–332.
Newburger, J.W., Rosenthal, A., Williams, R.G., Fellows, K.,
Miettinen, O.S., 1983. Noninvasive tests in the initial evaluation
of heart murmurs in children. N. Engl. J. Med. 308, 61–64.
Rajakumar, K., Weisse, M., Rosas, A., Gunel, E., Pyles, L., Neal,
W.A., et al., 1999. Comparative study of clinical evaluation of
heart murmurs by general pediatricians and pediatric cardiologists.
Clin. Pediatr. 38, 511–518.
Richard, M.R., Merritt, K.K., Samuels, M.H., Langmann, A.G., 1955.
Frequency and signiﬁcance of cardiac murmurs in the ﬁrst year of
life. Pediatrics 15, 169–179.
Rivera, I.R., Silva, M.A., Fernandes, J.M., Thomaz, A.C., Soriano,
C.F., Souza, M.G., 2007. Congenital heart disease in the newborn:
from the pediatrician’s request to the cardiologist’s evaluation.
Arq. Bras. Cardiol. 89, 6–10.
Roguin, N., Du, Z.D., Barak, M., Nasser, N., Hershkowitz, S., 1995.
High prevalence of muscular ventricular septal defect in neonates.
J. Am. Coll. Cardiol. 26, 1545–1548.
Silove, E.D., 1994. Assessment and management of congenital heart
disease in the newborn by the district paediatrician. Arch. Dis.
Child. 70, F71–F74.
Wren, C., Richmond, S., Donaldson, L., 1999. Presentation of
congenital heart disease in infancy: implication for routine exam-
ination. Arch. Dis. Child. 80, 49–53.
Wren, C., Richmond, S., Donaldson, L., 2000. Temporal variability in
birth prevalence of cardiovascular malformation. Heart 83, 414.
